Introduction
In sheep under natural photoperiod, daylength variation induces changes in gonadotrophin secretion that are responsible for seasonal activity of reproductive function (Goodman et al, 1981) .
Several studies have shown the role of two neural systems responsible for LH pulse frequency inhibition during natural anoestrus. The first system is oestradiol sensitive (Legan et al, 1977) and could be mediated by catecholaminergic neurones since dopaminergic and adrenergic receptor antagonists increased LH pulsatility in intact but not in ovariectomized ewes (Meyer and Goodman, 1985; 1986) . The second system involves a direct steroid-independent influence on tonic LH release (Goodman et al, 1982) and could be controlled by sero¬ tonergic neurones, as 5-hydroxytryptamine2 (5HT2) receptor antagonists increase LH pulse frequency in ovariectomized "Correspondence and reprints.
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ewes not treated with oestradiol (Meyer and Goodman, 1986; Whisnant and Goodman, 1990) . However, the relative part of each of these systems in the seasonal inhibition of gonadotrophin activity remains unknown.
Under artificial photoperiod, transfer of ewes from a long to a short photoperiod produces an increase in neuroendocrine sexual activity after about 50 days. However, prolonged exposure to short days causes a decrease in LH pulsatility after about 140 days, making the animals photorefractory. This photorefractory state is thought to be responsible for the termination of the breeding season in natural conditions (Robinson and Karsch, 1984) . The neural mechanisms responsible for the transduction of photoperiodic signals into an endocrine response have not been completely elucidated. It is now established that melatonin mediates the reproductive response to both inductive and inhibi¬ tory daylengths (Bittman et al, 1983; Bittman and Karsch, 1984) and that photorefractoriness is attributed to a disruption in the post-pineal processing of the photoperiodic message rather than to a change in the melatonin signal (Malpaux et al, 1987 (1985) .
The sensitivity of the assay was 0.1 ng ml-1 and the intra-and interassay coefficients of variation were 7.0 and 9.8%, respect¬ ively. All samples from the same challenge were measured in the same assay.
LH pulse identification LH pulses were analysed with the algorithm 'Monroe' (Merriam and Watcher, 1982) . The G parameters (the number of standard deviations by which a peak must exceed the baseline in order to be accepted) were 3.98, 2.4, 1.68, 1.24 and 0.93 for G1-G5, respectively, for LH pulses requirements including 1 to 5 samples exceeding the baseline. The Baxter parameters describing the parabolic relationship between the hormone con¬ centration of and the standard deviation (assay variation) of the concentration were 0.10520 (bl, the y intercept) 0.02516 (bl, the coefficient) and 0.00039 (b3, the x1 coefficient).
Statistical analysis
The effects of photoperiodic treatments on weekly samples of LH were compared using the one factor analysis of variance ANOVA (photoperiodic treatments: groups RSD or ILD) with time as a repeated measure (number of LH samples).
In drug treatments, the difference between mean LH concen¬ tration after and before treatment was calculated for each ewe.
The same calculation was done for the number of LH pulses. Effect of pimozide and cyproheptadine on LH release in ewes in long days and before short-day response As there was no effect of vehicle treatments on the mean number of pulses or on mean LH concentration, whatever the photoperiodic situation, the hormonal results of control ewes were pooled (Figs 2 and 3) .
ANOVA revealed a significant effect of drug treatments on mean LH concentration (P < 0.004). Groups pimozide and cyproheptadine significantly differed from the vehicle group for this parameter (P < 0.04 and = 0.01, respectively).
After pimozide injection, no change was detected in LD ewes, whereas the mean number of pulses and mean LH concen¬ tration increased in SD ewes (0 versus 0.45 pulses in 4 h ( < 0.02) and 0.51 versus 0.66 ng ml"1 (P < 0.05), respect¬ ively). The mean number of pulses in SD ewes differed from those of LD and control ewes (P < 0.02). (Fig. 4) After injections of pimozide, the number of LH pulses increased in SD and RSD ewes. The ability of pimozide to increase LH pulse frequency in ovariectomized (plus oestradiol) RSD ewes has also been reported (Kao et al, 1992) . Taken together these results confirmed the inhibitory role of the dopaminergic system on LH release previously shown by Meyer and Goodman (1985; 1986) , Thiéry et al. (1989) and Havern et al (1991) . By contrast, pimozide had no effect on LD and ILD ewes. These results are also consistent with those of Kao et al (1992) . The hypothesis of these authors to explain the lack of effect of pimozide in long-day photoperiods is that the dopaminergic system could be relatively unimportant during photosuppression. Consequently, they have suggested that exposure to long days activates different or additional neuronal systems from those activated by prolonged exposure to a constant short day length (Kao et al, 1992) . However, it also seems likely that the inhibitory effect of the dopaminergic sys¬ tem on LH release was more effective in long-day photoperiods than in short days.
This last hypothesis is consistent with previous data since, in ovariectomized (plus oestradiol treated) ewes, higher dopami¬ nergic contents in long than in short days were found in the median eminence (Thiéry, 1991) . Results of the present exper¬ iment are also consistent with data from golden hamsters, transferred from a stimulatory photoperiod to an inhibitory photoperiod, in which a decrease in hypothalamic dopamine and noradrenaline turnover was observed (Steger et al, 1982) .
Thus, it is suggested that the activity of catecholaminergic neurones is regulated by photoperiod.
The ineffectiveness of pimozide (0.25 mg kg"1) on LH pulsa¬ tility in anoestrous ewes maintained under natural or artificial long days was also reported (Kao and Jackson, 1990; Kao et al, 1992) . In anoestrous ewes in natural conditions, pimozide (0.4 mg kg-1) slightly increased pulse frequency and had no effect on mean LH concentration (Curlewis et al, 1991) .
By contrast, Meyer and Goodman showed that pimozide increased LH pulse frequency in anoestrous ewes (Meyer and Goodman, 1985; 1986 (Meyer and Goodman, 1985) ; similar results were obtained using another serotonergic (5HT2) recep¬ tor antagonist (methysergide) (Whisnant and Goodman, 1990) . Ineffectiveness of cyproheptadine (3 mg kg"1) to increase LH pulse frequency in anoestrous ovary-intact ewes maintained under natural or artificial long days was also reported (Kao and Jackson 1990) . However, recent studies also reported the same conclusion in anoestrous ovariectomized (plus oestradiol treated) ewes (Kao et al, 1992) . There may be breed differences, as repeated intraperitoneal injections of a serotonin synthesis inhibitor (parachlorophenylalanine) delayed the date of cessation of ovulatory activity due to refractoriness to short days, in Ile-deFrance ovary intact ewes (P . Chemineau et al, 1992) .
